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2.2.2.4 
An EPROM Memory, INTEL 27256A or equal, shall be provide in socket U6. 
 
5.1.3 
Each sensor or isolator channel output shall be an opto-isolated NPN Open 
Collector capable of sinking 50 mA at 30 VDC. The output shall be compatible with 
the controller unit inputs.  The output shall have a minimum impedance of 2 Mega 
Ohms when no vehicle is detected. The output shall be compatible with both Model 
170 and 2070 controller unit inputs. 
 
5.3.1.1 
Each sensing element shall be designed for ease of installation, repositioning, and 
removal. The sensing element shall be 57 mm maximum in diameter, have no sharp 
edges, and  its length  not to  exceed 450  mm (18 in). The sensing element shall be 
constructed of nonferrous material and shall be moisture proof. The element shall 
contain no moving parts or active components. The element shall have a 30.8 m  
(100 ft) lead-in cable. Leakage resistance shall be a minimum of 10 megohms when 
tested with 400 VDC between lead wire, including lead wire entrance, and the fluid 
of a salt water bath after the device has been entirely immersed in the bath for a 
period of 24 hours at 20 degrees (+/- 3 degrees) C. The salt water bath concentrate 
shall be one fourth ounce of salt per gallon of water. 
 
9.1.5 
2070 UNIT module / assembly power limitations shall be as follows: 
 

Models 
 

+5VDC +12VDC iso +12VDC 
ser 

-12 VDC 
ser 

MCB 750 mA ----- ----- ----- 
TRANS BD 750 mA ----- ----- ----- 
2070-1B CPU 1.0 A 250mA   
2070-2A FI/O 250 mA 750 mA ----- ----- 
2070-2B FI/O 250 mA 500 mA ----- ----- 
2070-3A&B FPA 500 mA ----- 50 mA 50 mA 
2070-3C FPA 500 mA ----- 50 mA 50 mA 
2070-5 VME Cage 5.0 A ----- 200 mA 200 mA 
2070-6 All Comm 500 mA ----- 100 mA 100 mA 
2070-7 All Comm 250 mA ----- 50 mA 50 mA 

 
9.2.2.4 
The 2070-1B CPU shall not draw more than 1.00 A of +5VDC & 250 mA of ISO+12 
VDC. 
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9.2.3.5  FLASH MEMORY    
A minimum of 8 MB of FLASH memory, organized in 16- or 32- bit words, shall be 
provided.  The MCB shall be equipped with all necessary circuitry for writing to the 
FLASH memory under program control. No more than 2 MB of FLASH Memory 
shall be used for the Boot Image and a minimum of 6 MB shall be available for 
AGENCY use. The 2 MB of FLASH Memory shall be reserved the Boot Image only. 
Flash memory shall have a minimum rated capacity of 100,000 read/write cycles 
and be industrial grade or better.” 
 
9.2.6 DATA KEY   
A Datakey Keyceptacle (KC4210, KC4210PCB or equal) shall be mounted on the 
CPU module front panel (or the Transition Board of MODEL 1A). Power shall not 
be applied to the receptacle if the key is not present. 
 
 The contractor shall supply a 2Mb Memory Size Datakey (SFK2Mb or equal) with 
each MODEL 1A TB (Transition Board) or 1B CPU module unless specified 
otherwise. The Datakey shall be temperature rated for –40 to +80 °C operation, 
shall be black in color, and shall be initialized to the format and default values 
defined below.  
 
When programmed, the memory on the key of header version 1 shall be organized 
as follows: 
 
 
 Bytes     Description  Default Values 

1-2 16 bit Frame Check Sequence (FCS) 
calculated as defined in clause 4.6.2 of 
ISO/IEC 3309. This FCS is calculated 
across bytes 3-64 

 

3 Key Type See table below 
4 Header Version 2 
5-8 Latitude 0.0 
9-12 Longitude 0.0 
13-14 Controller ID 0xFFFF 
15-16 Communication drop number 0xFFFF 
17-20 IP Address 10.20.70.51 
21-24 Subnet Mask 255.255.255.0 
25-28 Default Gateway 10.20.70.254 
29 Startup Override 0xFF 
20-64 Reserved for Agency use All  bytes set to 0xFF 
65 to End User Data All  bytes set to 0xFF 

 
 
 
When programmed, Byte 3 of the header shall contain the Key Type value as 
defined in the following table: 
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   Key Type Model No.  Memory Size  Sector Size 

1 DK1000 1Kb 1 Byte 
2 LCK16000 16Kb 1 Byte 
3 SFK2Mb 2Mb 64KBytes 
4 TBD 4Mb 64KBytes 
5 TBD 8Mb 64KBytes 

 
 
The data format in the CPU Datakey header for the Latitude and Longitude fields 
shall comply with IEEE/ANSI 754-1985 STD. All the other fields shall follow a Big 
Endian Format as implemented by Motorola CPUs. 
 
The Startup Override byte may be used to override the default controller startup 
procedure, as described in section 9.2.7.3.3. 
 
9.2.7.1  OPERATING SYSTEM    
The CPU Module shall be supplied with Microware Embedded OS-9 Version 3.2 or 
later with kernel edition #372 or later.  The following modules shall be included:  
 

1. Embedded OS-9 Real Time Kernel 
2. Sequential Character File Manager (SCF) 
3. Stacked  Protocol File Manager (SPF) 
4. Pipe File Manager (PIPEMAN) 
5. Random Block File Manager (RBF) 
6. C Shared Library (CSL) 

 
Boot Image shall include the following utility modules: 
 

Break Date Deiniz Devs Free Copy 
Dir Tmode Edt List Load Deldir 

Dump Del Ident Iniz Irqs Events 
Echo Format Dcheck Login Link Kermit 

Tsmon Mdir Mfree Pd Makdir Save 
Attr Rename Procs Unlink Sleep Xmode 
Shell Build Setime Merge grep  

 
 
The Boot Image with the above utilities and including the network driver and 
descriptor shall be loaded into RAM as part of OS-9 initialization as defined in 
section 9.2.7.3.2.  
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9.2.7.2.3 
A driver to handle each of the four internal timers under the OS-9 Kernel shall be 
provided.  Timer resolution shall be one count equals 100 µS and all timer periods 
shall be specified in units of hundreds of microseconds (µS), i.e. a timer period of 7 = 
700µS. The minimum allowed timer period shall be 500µS. The maximum timer 
period for timers 1-4 shall be 6.5535 seconds (0xFFFf). The maximum timer period 
for timer12 and timer34 shall be 429496.7295 seconds (0xFFFFFFFF).  The driver 
shall return error E$Param from os_setstat() if the requested timer period is outside 
the allowable range.  
 
A signal of "0" shall be an invalid signal and the driver shall return an E$PARAM 
error if received.  
 
 Access to the MC68360 internal timers shall be through the following descriptors: 
 
9.2.7.2.3.3  
Timer Extension to Standard OS-9 Function Calls: 
 
The timer drivers shall support the following modes using the following function 
with the SS_2070 option code and a custom parameter block structure: 

 
error_code _os_setstat(path_id path, SS_2070, PB2070 *pb); 

 
a) Send signal after specified time interval. Sets timer to zero and schedules 
individual one-shot signal. 
 

pb→code = SS2070_Timer_Sig ; /* request for one-shot signal */ 
 

      pb→param1 = signal;  
pb→param2.param = period;    
 

b) Send recurring periodic signal. Sets timer to zero and schedules repeating 
periodic signal. 
 
  pb→code = SS2070_Timer_Cyc ; /* request for periodic signal */ 
 

 pb→param1 = signal;  
 
  pb→param2.param = period;   
 
c)  Start timer. Starts the timer if stopped, timer will free run in a periodic mode, 
starting at the current timer value as its initial value and timer’s maximum 
allowable time as its timer period. Timer will not send a signal and any pending 
signals will be cancelled.  
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pb→code = SS2070_Timer_Start;  /* start timer if stopped */” 
 
d) Stop timer. Leaves current value in timer and cancels any pending signals. 
 
  pb→code = SS2070_Timer_Stop; /* stop timer if running */ 
 
e) Reset timer. Stops timer if running, resets timer value to zero, and cancels any 
pending signals. 
 
  pb→code = SS2070_Timer_Reset; /* reset timer (stop and zero) */ 
 
9.2.7.2.3.4 
Timer Extension to Standard OS-9 Function Calls: 
 
The timer driver shall support the following function with the SS_2070 option code 
and custom parameter block structure: 
 
  error_code _os_getstat(path_id path, SS_2070, PB2070 *pb); 
 
a) Retrieve current timer configuration. 
  typedef struct 
  { 
   u_int32 value; 
   u_int32 mode; 
   u_int32 signal; 
   u_int32 period; 
  } Timer_status; 
 
  pb→code = GS2070_Status    /* Request timer status data */ 
  pb→param1 = sizeof(Timer_status) 
  pb→param2.pointer = &Timer_status     
 

Status data shall be returned in the structure pointed to by pb→param2.pointer as 
follows: 

 
 pb→param2.pointer→value  
 
 pb→param2.pointer→mode  /* SS2070_Timer_Sig if one-shot signal pending,  
              SS2070_Timer_Cyc if periodic signal pending,  
              SS2070_Timer_Start if free running, 
              SS2070_Timer_Stop if not active */ 
 
 pb→param2.pointer→signal /* signal code pending if  
      SS2070_Timer_Sig or  
      SS2070_Timer_Cyc, 0 otherwise */ 
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 pb→param2.pointer→period /* timer period in µS x 100 if 
      SS2070_Timer_Sig or  
      SS2070_Timer_Cyc, 0 otherwise */ 
9.2.7.2.8 
The FLASH drive shall be protected from corruption. It shall be protected using the 
Write Protect (WP) bit of the Base Register. This bit shall be set except when 
explicitly writing to flash. When writing to the FLASH drive the current sector of 
FLASH being written shall first be backed up in SRAM. The backup sector copy 
shall be invalidated when FLASH write operation is completed. In case of power 
failure, the FLASH driver shall detect the presence of the valid backup sector copy 
in SRAM and shall read sector data from the valid backup sector copy.  
 
A user write operation shall restore the valid backup sector copy first. Execution of 
the program module, “FLRESTORE,” in the Boot Image shall also restore the valid 
backup sector copy to FLASH drive after a specified delay. “FLRESTORE” shall 
accept a delay parameter in seconds ranging from 0 to 600 seconds. The default 
delay factor is 30 seconds.  
 
9.2.7.2.10.2 
The /f0/SYS shall contain a "password" file. The password file should follow 
Microware's password file format for the addition and configuration of multiuser 
functionality and password protection. A user name “super” with password as 
“user” shall be defined in the password file.  
 
A Termcap text file shall be include in the /f0/SYS directory. This Termcap file shall 
contain description fields defining the capability names and values of the front panel 
DISPLAY. 
 
9.2.7.2.10.3 
The utilities tar, make, vi, fixmod and mshell shall be included in the /f0/CMDS 
directory. 
 
9.2.7.3.2 
Hardware initialization, preliminary self-test, OS-9 initialization (except Extended 
Memory Test), and forking OPEXEC shall be completed in less than 4 seconds. This 
startup time shall be measured from the release of SYSRESET to the turn on of the 
CPU LED using a user level program named ONLED. The ONLED program shall 
be the last module loaded into RAM and executed using opexec or a startup file. 
 
9.2.7.3.3 
The boot image init module shall be configured with the default directory name as 
/f0wp and sysgo as the first executable module. 
 
Sysgo shall operate as follows: 

1.   Sysgo shall set the execution directory to /f0wp/CMDS 
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2.  Sysgo shall check if the backspace key (0x08) is being received on /sp4 
(c50s). If received, Sysgo shall: 
a.  Fork a shell with no arguments on /sp4 using the current 

directory. 
b.  Remain an active process and monitor the shell for 

termination. If the shell does terminate, Sysgo shall fork 
another shell with no arguments on /sp4. Unless Sysgo dies, a 
shell shall always be provided on /sp4.  

3. If the backspace key was not received, Sysgo shall check for the 
presence of a Datakey. If present and valid, Sysgo shall check the 
Startup Override byte in the Datakey header. 

 If Startup Override is 0x01, Sysgo shall: 
 a. Fork a shell that executes a shell script stored on the Datakey 

in the following format.  Immediately following the key header 
shall be a 2-byte value indicating the length of the script. The 
script shall immediately follow the length value, and shall be 
stored as ASCII text. 

 b. If there is any error reading or starting the script or if the shell 
terminates with an error, Sysgo shall display an error message 
on /sp4 and fork another shell as described in step 2. If there 
are no errors executing the script, Sysgo shall exit without 
forking another shell. 

 If Startup Override is 0x02, Sysgo shall: 
 a. Fork an executable module stored on the Datakey immediately 

following the header. 
 b. If there is any error loading or forking the module, Sysgo shall 

display an error message on /sp4 and fork a shell as described 
in step 2.  If there are no errors forking the module, Sysgo shall 
then exit without forking a shell. 

4.  If the backspace key was not received and Startup Override was not 
performed: 
a.  Sysgo shall fork the module named /f0wp/OPEXEC if present 

at /f0wp. 
b.  If there is any error loading or forking OPEXEC, Sysgo shall 

display an error message on /sp4 and fork a shell as described 
in step 2. If there are no errors forking OPEXEC, Sysgo shall 
then exit without forking a shell. 

5.  If the backspace key was not received, Startup Override was not 
performed, and there is no OPEXEC file: 
a.  Sysgo shall fork a shell that executes a shell script named 

/f0wp/startup if present at /f0wp. 
b.  If there is any error reading or starting the script or if the shell 

terminates with an error, Sysgo shall display an error message 
on /sp4 and fork another shell as described in step 2. If there 
are no errors executing the script, Sysgo shall exit without 
forking another shell. 
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6.  If the backspace key was not received, Startup Override was not 
performed, and there is no OPEXEC and no startup file: 
a.   Sysgo shall fork a shell as described in step 2. 
 

9.3.4  PARALLEL I/O PORTS   
The I/O Ports shall provide 64 bits of input using ground-true logic. Each input 
shall be read logic "1" when the input voltage at its field connector input is less than 
3.5 VDC, and shall be read logic "0" when either the input current is less than 100 
µA or the input voltage exceeds 8.5 VDC. Each input shall have an internal pull-up 
to the isolated +12 VDC and shall not deliver greater than 20 mA to a short circuit 
to ground.  The pull-up resistance shall not be less than 10K or more than 50 K 
Ohms. 
 
9.3.5.2 
An External WDT “Muzzle” Jumper shall be provided on the board. With the 
jumper IN and NRESET transitions HIGH (FCU active), the FCU shall output a 
state change on Output Port 5, bit 8 (Connector C1, pin 103 - Monitor Watchdog 
Timer Input) every 100 ms for 10 seconds or due to SET OUTPUTS Command. 
When the jumper is missing, the feature shall not apply. This feature is required to 
operate with the Model 210 Monitor Unit only. 
 
 
9.4.1 
The Model 2070-3 Front Panel Assembly shall be delivered with one of the three 
options as called out under Chapter 9, Section 1 or in the contract’s special 
provisions (governs). All options shall consist of a panel with latch assembly and two 
TSD #1 hinge attaching devices, assembly PCB, external serial port connector(s), 
CPU LED, and FP Harness Interface. The options shall include the additional 
features, as follows: 
 
OPTION 3A - FPA controller, two keyboards, AUX switch, alarm bell & Display A 
OPTION 3B - FPA controller, two keyboards, AUX switch, alarm bell & Display B 
OPTION 3C - System Serial Port 6 Lines, isolated and vectored to Connector C60P.   
 
9.4.3 
The cathode of the CPU LED shall be electrically connected to the CPU LED signal 
and shall be pulled up to +5 VDC. 
 
9.4.5.10 
Tab stops shall be configurable at all columns. A tab stop shall be set at the current 
cursor position when a SetTabStop command is received. Tab Stop(s) shall be 
cleared on receipt of a ClearTabStop command. On receipt of the HT (tab) code, the 
cursor shall move to the next tab stop to the right of the cursor position. If no tab 
stop is set to the right of the current cursor position, the cursor shall not move. 
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Tab stops shall be set based only upon the column (horizontal) position of the 
cursor; the row position shall be ignored.  Each tab that is set shall applied to all 
rows of the display.  In this way, tabs shall operate similarly to a typewriter or 
line printer.  For example, if the cursor is positioned at column 21, row 3 
when a Set Tab Stop command (ESC H) is received, a tab stop is placed at 
column 21 and applies to every row of the display.  If the cursor is then 
positioned to column 21, row 5, and a Clear Tab Stop command (ESC[0g) is 
received, the tab  stop on column 21 is removed and there will be no tab 
stop on any row of the display at that column position. 
 
9.4.6 
The Front Panel shall include an electronic bell to signal receipt of ^G (hex 07). The 
bell shall sound at 2,000 Hz, with a minimum output rating of 85 dB, for 350±100 
ms upon receipt of ^G (hex 07). Receipt of all other characters and ESC codes shall 
continue during the time the bell sounds.  
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1. The 2070-6x and 2070-7x modules shall provide circuitry to disable its 
Channel  2 and EIA 232 control lines when a ground-true state is 
presented at Connector A1 Pin B21 (C50  Enable).  C50 Enable shall 
disable channel 2 via disabling the RS-485 signals to and from the 
motherboard. The Disable line shall be pulled up on the module. 

2. Line drivers/receivers shall be socket or surface mounted. 
3. Isolation circuitry shall be opto- or capacitive-coupled isolation 

technologies.  Each module’s circuit shall be capable of reliably passing a 
minimum of 1.0 Mbps. 

            4. The Comm modules shall be “Hot” swappable without damage to 
circuitry or operations. 

 
10.1.1 
A fused isolated +5 VDC with a 100 mA power supply shall be provided for external 
use.  
Option – BOURNS MF – MSMD020 PTC (Positive Temperature Coefficient) 
Resettable Fuse allowed.  
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